






























































the lake. The Farmers Home
Administration (FmHA) and
the Economic Development
Administration provided grants
to pay for most of the conven-
tional gravity sewer collection
system with its many manholes
and pumping stations and mini-
mum 8-inch pipe. Only 6 per-
cent of the capital cost of the
collection system had to be
carried by the community and
even that was financed with a
long-term, low interest loan
from FmHA.

But when plant operation
and maintenance costs and debt
retirement costs showed that
sewer charges per user would
exceed $200 annually after
initial costs ranging from
$1,000-%$1,500, for connecting
individual homes to the new
sewer lines, some citizens
refused to hook in. Some of
those who did connect with
the system refused to pay the
monthly charges, and others
petitioned the iocal court for
injunctions to prevent the local
sewer district from requiring
them to connect since their
septic tanks were not malfunc-
tioning.

An EPA study team locking
into the problem found that the
new plant was approximately
double the required size and
that it could not meet specifi-
cations as designed and con-
structed. A new facility plan has
been prepared that examines
alternative courses of action.
The course seiected is to treat
the waste water in a lagoon and
then spray it on the land, thus
eliminating direct discharge
into the lake.

At approximately the same
time at Priest Lake, ldaho, a
similar poliution problem was
solved by using small-diameter
pressure sewers 1o pick up the
effluent from septic tanks and
deliver it to a lagoon for treat-
ment. Though the community is
paying for 50 percent of the
capital cost compared to the
6 percent raised by "Commu-
nity A,’" total sewer charges
cost each family only about $11
monthly. Original capita! costs
for the system were just 8%
percent of the estimated capital
cost for a conventional collec-
tion system such as that con-
structed for *'Community A."”
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Subsequent pressure sys-
tems constructed for Glide/
Idieyld Park, Ore.; Port
Charlotte, and Port St. Lucie,
Fla.; and designed for other
projects indicate pressure sew-
ers in rocky or difficult terrain
cost only one-eighth to one-
half as much as conventional
gravity sewers. Another benefit
is the lower cost to the environ-
ment since large trenches and
strict line and grade control
manholes and large lift stations
are not required for pressure
sewers.

In another instance, "Com-
munity B discovered in time
that its new project would be
100 expensive, even though the
seven-year bond issue to cover
the nearly $2 million local share
has been sold and the contract
has been let for the construc-
tion of a new collection/
interceptor network.

Though only 1,500 people
live in the township, the new
regional system is capable of
serving 15,000 people. The
result is that families are being
called upon to pay for the con-
struction of a system that can
serve 10 times as many people.

At public meetings, township
supervisors have been physi-
cally attacked and two have
resigned. Through a special
election two new supervisors
opposed to the project were
elected and the entire sewer
authority was replaced. The
new authority refuses to obtain
the rights-of-way for the sewer
line, so the project cannot pro-
ceed. Suits are threatened by
the contractor who cannot begin
work and by the adjacent com-
munities who are bearing the
entire cost of the new regional
facilities until “Community B"
connects to the system.

EPA, in providing technical
assistance to the community,
has recommended eliminating
collection sewers for rural
areas, restructuring the finances
1o eliminate the bond issue, in-
curring a long-term FmHA loan,
and releasing the contractor
from his contract. Litigation to
recover the damages and con-
tractual liabilities incurred from
responsible third parties was
also recommended.

The Agency also recom-
mended that the balance of the
township where sewers were
no longer planned should be
part of a special sewer district.
An operation and maintenance
program would be set up there
for existing on-site wastewater
treatment systems after up-
grading any that were malfunc-
tioning.

Apple Valley, Calif., has
also faced required high-cost
sewers in a sparsely-populated
area. It overcame the problem
by planning for a portion of the
area to be under central man-
agement of the existing on-site
wastewater treatment systems.
Wastewater from the remainder
of the area will be collected by
small-diameter pressure sew-
ers. Considerably lower capital
and operation and maintenance
costs will result.

The plan for Fountain Run,
Ky.. which calls for small-
diameter gravity sewers to carry
effluent from septic tanks to
suitable subsurface disposal
areas, will result in monthly
costs approximately one-half
the costs for conventional
sewers and central treatment
This is the case also for a sim-
itar project in Westboro, Wis.,
whose population is essentially
elderly retired persons on low
incomes.

Economic difficulties in small
communities were recog-
nized by the Congress in the
Clean Water Act of 1977. Grant
funding eligibility has been ex-
tended to the construction of
privately-owned treatment
works serving one or more
principal residences or small
commercial establishments.
Restrictions to these grants
will be spelled out in the EPA
regulations now being written
to impiement the faw.

Beginning in October, the
Act will also provide for a
set-aside of four percent of the
grant funds allocated to each
rural State to be available only
for alternatives to conventional
sewage treatment works for
municipalities having a popu-
lation of 3,500 or tess or for
highly dispersed sectors of
larger municipatities. The Gov-
ernors of non-rural States may
request a similar set-aside of
4 percent or less, butitis not
compulsory. Where a project

calls for innovative processing
or techniques, it may be eligible
for an 85 percent grant rather
than the standard 75 percent
grant.

EPA’s experience has been
that making grant funds avail-
able to conventional systems
and excluding individual sys-
tems has created an incentive
to plan only for conventional
systems.

By making individual sys-
tems eligible for grants, this
incentive will fortunately be
eliminated. Eligible individual
systems include treatment in
septic tanks and disposal in soil
absorption fields, dual systems
with waterless toilets (includ-
ing those with composting
tanks) and grey water treat-
ment and disposal facilities,
other on-site units, small sys-
tems gerving clusters of house-
holds, and pressure, vacuum and
small-diameter gravity sewers.
Also eligible for a grant is the
acquisition of property for land
treatment or ultimate disposal
of septage or sludge.

In addition to increased EPA
incentives for such alternatives
to conventional waste treatment
plants, other funds also are
available. The Department of
Housing and Urban Develop-
ment has block grants that can
be used for all but treatment
plants. Various loans, grants,
and loan guarantees are avail-
able from the Economic Devel-
opment Administration, the
Appalachian Regional Com-
mission, the Coastal Plains
Regional Commission, the
Coastal Energy Impact
Program, and the FmHA Rural
Housing programs. Revenue-
sharing funds can now be used
as matching monies for Federal
grants. Last-resort funding for
the local share is available
through the EPA/Federal Fi-
nancing Bank Loan Program.

The new Act and the many
measures being taken by EPA,
such as seminars to advise
those concerned about the place
of on-site and small systems in
our program, should result in
the best and most carefully
engineered projects to meet
specific local, State, and Fed-
eral requirements at minimum
cost both economically and
environmentally.
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1899. Over the last 100 years,
many other noted wastewater
scientists have proclaimed the
virtues of land treatment.

In essence, land treatment
has been an available technol-
ogy that has gotten little use or
attention over the past 40 years
in the United States. It is con-
sidered an alternative tech-
nology today because most
municipalities have chosen in-
plant treatment and stream dis-
charges as the favored and
hence conventional technology.
Communities like Bakersfield,
Calif., Lubbock, Tex., Calumet,
Mich., and Lake George, N.Y.,
which have used land treatment
for many decades, have found it
very satisfactory. it has been
economica! and dependable
and gives many of these com-
munities an advantage in meet-
ing the national goal to achieve
wastewater management with-
out polluting discharges.

Why is Land Treatment
Attractive Now?

Our reawakening to the prob-
lem of polluting surface waters
with sewage effluent has be-
come a part of an overall aware-
ness of a need to conserve
resources and reduce energy
demands. Land treatment is a
wastewater management con-
cept that embodies both of
these needs.

Domestic and many indus-
trial waste waters contain nitro-
gen and phosphorus, which are
essential for plant growth.
Removal of this nitrogen and
phosphorus by in-plant treat-
ment requires chemicals and
energy and drives the cost of
wastewater treatment upward.
Land treatment uses the nitro-
gen and phosphorus for plant
growth or relies on natural
processes to remove the nitro-
gen and phosphorus from the
waters.

It takes about 10 times as
much energy for a sewage treat-
ment plant to produce the same
quality of reclaimed water as
land treatment. in addition, the
land treatment alternative is
reusing valuable nutrients for
production of cash crops. For
example, reuse of nitrogen,
phosphorus, and potassium at
Muskegon, Mich., in 1875
amounted to $110,000 of fer-
tilizer value. This contributed
1o a total crop income of
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$710,000, which offset one
third of the costs of operating
the whole wastewater treatment
system. These operating results
fuel EPA’s thrust to make land
treatment a recycling alterna-
tive of choice. The EPA policy
on land treatment calls for
preferential consideration of
this approach because it con-
tributes to reclamation and
recycling.

it has been estimated that the
domestic sewage discharged to
our surface streams on a na-
tional scale contains 800,000
tons of nitrogen, 700,000 tons
of phosphorus, and 470,000
tons of potassium per year. This
is about 10 to 15 percent of the
national fertilizer consumption
of these valuable nutrients.
While our agricultural produc-
ers pay approximately $500
million annually to buy this
amount of fertilizer, the sewage
discharges continue to pollute
our surface waters rather than
fertilize crops. Why is it that
such an economically attractive
way of recycling resources has
not been accepted more read-
ily? There are constraints that
have held back institutional and
public acceptance. Some are
real, others are mostly conjec-
ture and fear of the unknown.

What are These Con-
straints?

Underlying ail of the reasons
usually given for not using land
treatment is the repugnance
that Americans feel toward their
own wastes. We have disassoci-
ated ourselves from thinking
about the problem. In doing this
we have become comfortable
with the treatment and dis-
charge concept of waste dis-
posal. We have been confident
that water treatment plants will
make our drinking water “‘safe’’
and we will not be subjected to
the epidemics of the 19th cen-
tury. Those who vigorously
oppose land treatment often
cite this fear of healthrisk in
their arguments that land treat-
ment is not as good as conven-
tional in-plant treatment and
water disposal.

The technical reliability of
land treatment is usually a sec-
ondary factor in decisions to
adopt sewage plant treatment.
The reasons for rejection of

land treatment are availability
of land, unsubstantiated high
costs, general institutiona!l re-
sistance, and the fear of health
risks.

Itis rare to find someone who
favors having a waste manage-
ment facility as a neighbor.
Most people want it to be some-
one else’s neighbor. But prog-
ress is being made and a local
resident who spoke strongly for
land treatment as a "‘preferred
neighbor’ was a pivotal influ-
ence in a recent decision to
adopt land treatment instead of
in-plant advanced treatment for
a large system that will improve
the dependability of a drinking
water supply. It is interesting
and at the same time perplexing
to observe public reaction
across the Nation. In water-
short areas people use golf
courses, parks, and recreational
lakes maintained with waste
waters reclaimed by land treat-
ment. In other parts of the
Nation the fear of the unknown
and the repulsion toward
wastes form an almost impene-
trable barrier.

EPA has responded to this
general repulsion and fear of
the unknown with an effort to
develop information on land
treatment and present these
facts to the public and to de-
cisionmakers. The 1977 Act
increases EPA’s capability to
educate by establishing a public
information program on land
treatment and other recycling
and reuse methods.

Projections for the
Future

The effort to establish fand
treatment as an accepted re-
cycling and reclamation alter-
native is founded on a strong
technical base. It gives careful
consideration to protection of
the groundwater and the land
resources as well as the surface
waters. The environmental
emphasis of the 60’'s and 70’s
has broadened our concern for
management based on the total
content of the waste water. Itis
no longer encugh to build treat-
ment piants that remove part of
the suspended solids and oxy-
gen-demanding substances.
EPA now considers nutrients,
metals, and trace organics as
pollutants to be removed or,
more appropriately, recovered
or recycled.

Land treatment offers many
options for recycling nutrients
while reclaiming waste water.
The natural processes in the
plant/soil environment also pro-
vide a strong force for removal
of toxics and the return of many
trace constituents to the soil
and geological formations.
Some of the options available
are represented in Phoenix,
Ariz., Bakersfield, Calif., Lake
George, N.Y., and Clayton
County, Ga. The Phoenix ptan—
called the Rio Salado Project—
represents a three-time use of
the same water to extend a
limited supply. Land treatment
by the rapid-infiltration process
is followed by the.recreational
and irrigation use of the re-
claimed waste water. (Rapid-
infiltration cleans waste water
by fast percolation through the
soil.) The Bakersfield project is
an example of continuing use of
municipal waste water to irri-
gate cash crops. The rapid-
infiltration system at Lake
George is a good example of a
40-year-old treatment system
which may be achieving the no-
discharge goal of the Federal
law on water pollution. It is in-
teresting to note that groups
wanting to protect Lake George
in New York and Lake Geneva in
Wisconsin both enacted ordi-
nances requiring land treatment
some 40 years before Federal
law encouraged it. The Clayton
County project, toc use a com-
paratively large treatment sys-
tem, represents a major break-
through for land treatment.

The system will irrigate a forest
with effluent in the watershed
of a reservoir. A significant
objective of the projectis to
conserve water and improve
the dependability of the water
supply in the reservoir.

Like the Royal Commission
in England in the 1850's and
George Rafter in the United
States at the turn of the cen-
tury, | am convinced that land
treatment will become a con-
ventional way to manage waste-
water. Those early advocates
were unable to foresee the fu-
ture completely, though, and
only time will tell us if land
treatment is finally to become
anorm. ]

EPA JOURNAL

































earlier, is to require the careful study and
consideration of alternative and innovative
wastewater treatment technologies before
any grant can be made. Projects that
produce offsetting revenues, that conserve
water, that reduce energy demands, that
recycle and reclaim water and nutrients
will make a great contribution to reducing
the annual costs of these facilities. And
especially if water is conserved, the
capacity and therefore the capital costs can
be contained. Such projects are bound to
yield better pollution contral, which can be
translated into real economic as well as
environmental benefits.

To further encourage the adoption of
these technologies, the 1977 Clean Water
Act provides a bonus Federal share of
10 percent beginning in fiscal year 1973.
If an approved alternative or innovative
technology is selected, a community can
receive 85 percent of the capital costs from
the Federal Government. Furthermore, the
estimated cost of such a project may ex-
ceed the most cost-effective alternative by
15 percent, giving an even greater incen-
tive to overcome the professional bias
against new technologies.

To hedp small communities, the new
Clean Water Act makes eligible "“individ-
ual’’ treatment technologies which may be
located on private property. To see how
important this can be, about 25 percent of
the U.S. population is still served by septic
tanks. Experts tell us that proper design,
construction, and maintenance of these
septic systems can provide years of
trouble-free service and an economical,
healthful solution to sewage disposal.
Other on-site treatment and disposal sys-
tems, as well as non-conventional systems
suitable for smaller communities, are also
eligible for funding under the 1977 Act,
with active involvement by the sponsoring
municipality in assuring the proper opera-
tion and maintenance of any Federally
assisted individual systems.

To ensure that less costly alternatives
to conventional treatment technologies are
made available in rural communities, the
Act requires each “‘rural’’ State, one having
a rural population of 25 percent or more,
to set aside 4 percent of its allotment for
use in small towns and villages.

The Clean Water Actof 1977, in addi-
tion to reinforcing the basic thrust of the
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1972 Amendments, adopted several
amendments to the municipal program
which give greater resources, policy initia-
tive and flexibility to State and local
governments on which EPA increasingly
relies to administer this program. For ex-
ample, States may receive up to 2 percent
of their construction grant allotment to
manage aspects of the program. Lest there
be any doubt, the Declaration of Goals and
Policy has been amended 1o read: “'ltis the
policy of Congress that the States manage
the construction grant program under this
Act and implement the permit programs
under sections 402 and 404 of this Act.”

Priority list determinations are to be
made solely by the States, unless the
projects selected will not result in com-
pliance with the enforceable requirements
of the Act. Communities have more options
in the design of systems for collecting user
charges to pay for operation and main-
tenance and for recovering the industrial
share of capital costs. Small communities
can expect some real relief from red tape
by combining their applications for step 2
and step 3 grants into one package for
projects totaling $2 million or less (or $3
million in areas of high costs).

Finally, areawide treatment manage-
ment planning grants are continued so that
any designated agency may receive 100
percent Federal assistance over a two-
year period for use in planning the myriad
activ.ties which must be coordinated and
controlled in order to abate pollution of the
waters and prevent further degradation
due to growth in economic activity. These
section 208 agencies, as they are called,
must also deal with the complex problems
of non-point sources of pollution, both
urban runoff and agricultural erosion. They
have sweeping responsibilities, and the
Clean Water Act of 1977 adds to them in
creating a cost-sharing program to help
farmers undertake “‘best management prac-
tices’' to control water pollution from
pesticide-laden soils.

Apart from the skill and care which
Congress applied to the drafting of this
new law, and to clarifying our intent and
our expectations, in the end the municipal
construction grants program will only suc-
ceed through the cooperation and consent
of those who are most involved in carrying
out the law: government officials in the
States, municipalities, and the EPA; engi-
neering firms, construction companies and
construction workers; planning groups and
citizen organizations. The program cur-
rently enjoys tremendous political support,
in the best sense of the word. To retain this
support, the projects which we build must
be effective in abating pollution and must be
affordable. It is my hope that the Clean
Water Act of 1977 contributes to that
resuit. O

The Mounting Sludge Pile
Continued from page 12

With 75 percent EPA funding, a Duluth,
Minn., project will attempt to produce
usable energy from sludge and municipal
solid waste. The materials will be burned
together in a system that speeds up the
combustion of the wet sludge.

Aided by EPA funds, Bangor, Maine,
has been composting its siudge for more
than two years with a forced air method,

a project that has attracted public interest.

More than $100 million of EPA construc-
tion grant funds are being used for pilot
projects to evaluate sludge management
alternatives.

Eight municipal sludge landfill sites are
being studied by EPA to find how far con-
tamination has moved and whether it
threatens local groundwater.

Around the country, many potential
options for sludge recycling are being ex-
plored. One possibility is fixation of sludge
by chemicals for safe landfilling and use in
highway construction. Another possible
system is methane gas recovery from land-
fills. Reclamation of strip-mined land can
involve another use of sludge.

The benefits of such approaches are two-
fold. The sludge is retrieved as a resource
and it is put to beneficial use. With the
sludge, nutrients are recycled, materials
and energy produced, and damaged land
restored.

Sludge illustrates the ecologists’ lesson:
Everything is connected to everything else.
Siudge that is “‘thrown away’’ emerges to
pollute somewhere else. But sludge that is
safely reused protects nature's systems
and strengthens the Nation’s economy.

With the increasing quantities of wastes,
the growing complexity of pollution, and
the closing regulatory gap. the sludge
riddle may seem impossible. But as Ameri-
can poet James Russell Lowell once wrote,
"'New occasions teach new ideas.”’ In the
effort to resolve the issue of sludge, such
ideas are already beginning to emerge.

{1t more information on ocean dumping is
needed, EPA recently submitted a report
to Congress on the matter. A copy of the
report can be obtained by writing Chief,
Marine Protection Branch, Division of Oil
and Special Materials Control, WH-548,
EPA, Washington, D.C. 20460.)
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Planning for Clean Water
continued from page 16

mented, “We don’t believe
government officials, but we do
you, because you admit to not
having all the answers.” We
found farmers to be very much
concerned about the protection
of water resources but even
more so about the cost of neces-
sary controls in an increasingly
competitive market.

In addition to selling water
quality, another of our primary
concerns was showing the bene-
fit of undertaking water quality
management practices. Toward
that end, we have piggy-backed
on the previously discussed
agricultural institutions. We
transferred funds from the 208
continuing planning program
to the local soil conservation
district and we transferred two
staff positions to SCS to con-
centrate on helping farmers
to develop conservation plans.

With our limited resources,
we decided to focus on a single
watershed located entirely
within New Castle County. The
largest land holder is Getty Oil,
with 3,000 acres in the basin,
over half of which Getty leases
for farming. Participation of
ail the landowners in the de-
velopment of a conservation
plan for the entire area has been
sought. Proven best manage-
ment practices from the Indiana
Black Creek Demonstration
Project will be utilized in the
watershed.

We initially suffered a smalil
setback when our monitoring
money was cut out of the budget
for the project, but some local
university graduate students
agreed to take on some of that
responsibility. Because of the
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cutback, and considering the
previous research at Black
Creek, we decided to allocate
the resources toward develop-
ing plans for farmers to imple-
ment, rather than documenting
water quality datain a report.

I'm pleased to say that, at
the six month milestone, the
program is working. The in-
tensive effort by our 208
engineer and two new SCS staff
farmers has resulted in over 60
percent of the watershed plans
being completed. Implementa-
tion of these plans will begin
soon, starting with 8,000
feet of grassed waterways. Even
Getty Oil is also now participat-
ing in the plan. Incidently, the
communication exchange has
been a two way street. Qur 208
staff engineer is now fully
informed on how to milk 120
cows at one sitting.

Looking at New Castle’s
success from my new position
as Director of EPA’s Water
Planning Division, | believe the
concept used in New Castle
County, of having farmers
develop their own programs
with technical assistance and
cost sharing is worthy of further
attention. What we all must
realize is that voluntary parti-
cipation by the farmer is one of
the keys to successful erosion
control. The process may be
along one, involving education,
communication, technical
assistance, and of course,
millions of dollars, but | think
itis one that is worth pursuing.

What we are planning for, in
a national program, is a con-
tinuation of the effort that has
already begun on a limited
scale. We need to further
refine best management prac-
tices. We need cost-effective
techniques that work toward
improving water quality.

We must continue to work
with the National Association
of Conservation Districts, the
Soil Conservation Service and
other agricultural agencies. We
are currently involved in a joint
effort, with NACD, evaluating
and monitoring the impact of
various practices on water

quality. In over 40 States con-
servation districts have been in-
volved in 208 planning and
implementation, and a sizable
number have been designated
as the management agency for
non-point source water pollu-
tion control. These organiza-
tions can be our allies in the
battle against pollution from
sediment erosion.

Congress has authorized a
substantial amount of assistance,
up to $600 million through FY
1980, toward the cost of im-
plementing rural best manage-
ment practices for improved
water quality. Known as the
Culver Amendment, this section
of the Clean Water Act of 1977
authorizes funding for areas,
with approved 208 plans, which
have sources severely impacting
water quality. Funding may also
go to soil conservation districts,
State soil and water conserva-
tion agencies or State water
guality agencies to assist in
program administration. Fund-
ing will go directly to the indi-
vidual farmer through long term
contracts.

| believe that we can dras-
tically reduce the impact of
agriculture non-point sources
without a national regulatory
program. However, to do so will
require an exceptional educa-
tion and communication process.

However, for that small
minority of farmers who will
not voluntarily comply with the
law, a regulatory.back up may
be necessary to insure that the
job gets done in a timely and
effective fashion. (3

Aquatic Research
on the Gulif

Continued from page 15

““Qur mission has broadened
a great deal since we came into
EPA,” declares Dr. Thomas W,
Duke, Laboratory Director.
""We've been looking into or-
ganics such as pesticides and
PCB's. Then ocean dumping.
Then specialized problems of
Region 4. We wear as many
hats as we can, since there are
now many thousands of chem-
icals on the chemical register
that could affect the environ-
ment. We've worked also with
Region 6 in Dallas on an in-
secticide case and with Region
3 on Kepone. Now we're in-
volved in in-depth research on
modelling to see if our research
and predictions on Kepone are
valid. That is, what its environ-
mental half-life is, how long it
remains in sediments, and what
the turn-over time is for shell-
fish, meaning how long it takes
an oyster to expel Kepone.”’

The growth of the Gulf
Breeze laboratory has reflected
this changed and enlarged mis-
sion in the past eight years.
Only about two dozen perma-
nent employees worked there
when EPA took over the facil-
ity in late 1970. Today about
135 are on its payroll including
some contract employees and a
contingent of scientists at a

‘field station in Bears Bluff,

South Carolina. The laboratory
has an annual budget of about
$5 million.

An indication of the enlarged
responsibilities of Gulf Breeze
was the dedication last October
by EPA Deputy Administrator
Barbara Blum and U.S. Repre-
sentative Robert F. L. Sikes of a
$1 million toxicological test
facility on Sabine Island. Dr.
Stephen Gage, EPA’s Assistant
Administrator for Research and
Development, also spoke at
the ceremony.

The new building is a 7,500-
square-foot "wet lab’’ equipped
with a flowing fresh seawater
system able to deliver 450
gatlions of water a minute. The
raw seawater is pumped di-
rectly into the lab from Santa
Rosa Sound. Because it can
duplicate the natural conditions
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